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from 2 to 4 hours, but when the kidneys are seriously damaged
only a part of the water is excreted by the end of 4 hours.
Normal urine is free from protein, but in kidney disease
large quantities may appear. It is derived from the plasma.
The diseased glomerular membrane permits the passage of
serum albumin and smaller quantities of serum globulin (whose
molecule is larger than that of albumin); fibrinogen, on the
other hand, which has a larger molecule than those of the other
plasma proteins, does not escape into the urine. When the loss
of protein in the urine is excessive, its concentration in the
plasma is reduced. The osmotic pressure of the latter falls in
consequence, and edema results (see p. 64).
Micturition or the Voiding of Urine
The tubules of the kidney empty through a number of short
ducts into a funnel-shaped membranous structure called the
pelvis (basin) of the fydney. A narrow duct, containing smooth
muscle in its walls and called the ureter, conveys the urine from
the kidney pelvis to the urinary bladder. The urine is pro-
pelled along the ureter by peristaltic contractions; it enters the
bladder in jets which occur at the rate of from i to 5 per minute.
The urinary bladder serves as a reservoir for the urine. It is
a hollow muscular organ lined by modified stratified epithe-
lium. It has a maximum capacity of from a half to one pint.
The most dependent part of the bladder leads into the urethra,
through which the urine is passed to the exterior. This junc-
tion of the bladder with the urethra is guarded by a collection
of circularly arranged smooth muscle fibers, called the internal
vested sphincter. A little above and behind the urethral Open-
ing the bladder wall is pierced obliquely by the ureters. The
triangular area of the bladder wall marked off by the urethra
and the two ureteral openings is called the trigone. The muscle
forming the rest of the bladder wall is called the detrusor mus-
cle. The caliber of the first inch or so of the male urethra is con-
trolled by striated muscle, which is generally referred to as the
external vesicd sphincter.